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has to be moved horizontally); then the sum total, which I 
call " convection-resistance " due to mixtures, presents an 
important factor in the turbulent motion of the atmosphere, 
and may be treated by methods that  Boussinesq developed for 
the study of tumultuous river currents. 

5. The reaction between the wind and the ocean by virtue 
of which surface waters are blown horizontally with a speed 
of perhaps 1 per cent of the general motion of the adjacent 
air, introduces a secondary term for the oceanic surface, 
which does not occur in the land surface, hut  this is compara- 
tively a minor matter. 

The superior quantity of latent heat contained in iiioist 
air is probably nest  iii importance to the resistance offerecl 
by the irregularities of continental or  other large masses of  
land, and its importance inay be best evalnatecl by a study of 
the quantity of rain, snow, cloucl, or fog. The formation of 
clouci or fog not only evolves latent heat, but  entirely alters 
the coeficient of radiation or  absorption of the atiuospliere; 
cloudy air clifiers in these respects from clear air; the i r e -  
cipitation of rain or snow does even more than this, for i t  
leaves a corresponding amount of latent heat free in the 
atmosphere, thereby permanently affecting its temperature, 
and the atmospheric temperature that our eqmations no\\ linw 
to deal with is that  clue on tlie one hand to iiisolatioii and its 
attenclaiit absorption, concluc*tion, and coiivectioii, and on the 
other ha id  to the latent lieat, left in the atiiiotipliere 1)y 1)re- 
cipitation. Tlie forination of  cloucl or fog as ~ u c ' I I ,  l ~ y  i ir tue 
of the cooling due to espmsion, does not materially affect the 
quantity of heat in the atmosphere. It produces oiily a tein- 
porttry local phenomenon, hiuce the es1)aiicliiig air is very 
soon brought under high pressure, coiupressecl and n ariiied, 
before the latent heat, a t  first evolved, lias had time to be lost 
by radiation or otherwise. 

6. 

_ _  _ _ _  
ORIGIN OF THE RARE QASES IN THE EARTH'S 

ATMOSPHERE. 
I n  a report macle by Dr. S. A. Mitchell on the spectroscopic 

work clone by him during the solar eclipse of May lS, 1901, a t  

THE WEATHER 

Sumatra, and published by Columbia University (New Pork 
City), there occur the following interesting paragraphs rela- 
tive to  the earth's atmosphere and the spectra of the aurora 
borealis : 

Consequently, it seen16 t.hat t.he more rolatile gases of termstrial atmos- 
pheric air unconclensed at the teniperat.ure of liquid hydrogen, together 
with hydrogen, helium, neon, and argon, are present in the solar chro- 

re, while the  evidence in regard to  krypton and xenon is incon- 

The finiling of these gases in the stin and the undoubted presence of 
free hy(1rogen in the earth's atmosphere have an importance for cosinical 
1iliysic.s that. citn hardly ):le overestimatecl. According to Liveing and 
Dewar. 6 '  if the eart,li can nut, retain hylrogen or originate it, then there 
must be a cvntinueil itcc ion of hydrogen to t,he at,niospliere (from inter- 
st,ellar s p a c ~ ) ,  ancl we can llardly r t the conclusion t,Iiat a similar trans- 
fer t ~ b f  ot,hrr gases niust. also t,ake e." (Prlrc. Roy. suc., rol. 67, 1'. 468, 
1:llill.'~ It has I Ly these distinguished physicists, and again 

it1 address liefvre the British Association for 
the ddrancenl ce, that t,liese new gases? and particularly the 

cispheric! air- 1)lay an iinportaut part in the 
elrulir. and uf the cclrcma. Of more than a 

hunalreil auroritl rays ~1)aervetl IJY Rtassano, 1110re than two-thirds of 
tllenl appear to lrelong t,(.) tlie more volatile gases of atmospheric air, 

in this way. It, in niure likely that. hytlrogw conies to us in small ionized 
ictrticles from tlir bun, )wing sent hit,lier, as has Iiern shown by Arrhe- 
uius, by the prrssure vf light: ant1 likewise lielium and the inore volatile 
gases are prtsent in tlie utrnusphere tlirouyli being repulsed from the 
sun liy t,Iia i, Iuizaticm (of small particles o f  t,liese gases. 

It seems, therefore, t,liat the finding o f  these new gases in the sun's 
~ l i r O I l i ~ b ~ 1 J h ~ ~ ~  is itn iii~lependent rerificatil.m of  the truth o f  the theory 
of Arrht.nius, wliicili tells us that Irs cbf niat,t.er are being continu- 

ing another, with the rrsult that lies of t,lie universe are gradually 
1.lecoming ii~ore and more. dike. 

ally s4.at,terecl tllrollgllollt the  1111 starting from one sun and reach- 

____-. 

OF THE MONTH. 
By Mr. W. B. STOCKMAN, District Forecaster, io cliarge id Division of Meteorological Records. 

PRESSURE. 
The clistributioii of mean atmospheric pressure is graphically 

shown on Chart IV ancl the average values and c1ep:trtures 
from normal are shown in Tables I and VI. 

The mean monthly pressure was high from Kentucky. 
Tennessee, ancl Georgia northwestwar11 to the coast of the 
northern and central Pacific clist,ricts, ancl the northern por- 
tions of the southern Pacific. with the crest overlying the 
northern Plateau, and a second area of relatively high but  
considerably lower meau presbure oyer the interior of Louis- 
iana, Mississippi, ancl Alabama. At Boise, Idaho, the mean 
monthly pressure was 30.40 inches. 

The mean pressure was lowest over the northern upper and 
eastern lower Lakes. northern RIicldle Atlantic States, and 
New England, which was the only portion of the country 
where the mean pressure was below 30.00 inches. The lowest 
mean monthly barometer reading was 29.90 inches a t  East- 
port, Me. 

The mean pressure mas below the normal from RIiniiesota, 
Iowa, northern Missouri, eastern Kentucky, eastern Tennessee. 
and northeastern Georgia eastward to the Atlantic Ocean; and 
above the normal in all other districts. 

The greatest minus clepirtures ranged froin -.05 to -.lo 
inch, and occurred in New Englaid.  the northern part of the 
Middle Atlantic States, the lower Lake region, ancl the iiorth- 

half of the upper Lake region. 
the entire Plateau region the barometer was 

. lo  inch or more above tlie normal, masiniuru plus departures 
occurring orer the niicldle Plateau, and the eastern portion of 
the nortli Pacific district, where they mngecl from +.a0 to 
+.43 inch. 

Tlie mean pressure decreased from that of November 1903, 
in the Lake regions, New England, 3Iiddle Atlantic States, 
northern portion of the South Atlantic States, eastern parts 
of the Ohio Valley aiicl Tennessee, uliper Mississippi Valley, 
Missouri Valley, North Dakota, and eastern Montana; and 
iiicreasecl over the precetliiig month in the remaining portions 
of the Unitetl States. Tlie greatest decreases occurred in the 
northern 1)order States from Minnesota eastward, ancl were 
coniparatively hinall, 1)eing less than .10 inch, while over the 
iiorth Pacific. Plateau, and portions of the dope ancl midclle 
Pacific regions the increase amounted to + . l U  to +.a8 inch, 
-the mnsimum occurring orer the northern portions of the 
iivrthern Plateau aud nortli Pacific districts. 

~ _ _ _  
TEMPERATURE OF THE AIR. 

The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines ou Chart VI. 

The inem teinperature was below the normal from the west 
Gulf Stateti, Rlissouri Valley. aiid central North Dakota east- 
ward to the L4tlantic Ocean, and in portions of the Plateau 
regions; and abo\e tlie normal elsewhere. Over the region east 
of the Mihsissippi River the departures were very marked, and 
averaged from -4.0' to -10.1' per day, the maximum defi- 


